Mp = K3-QRy Mp = -2.223% 10°N-m

c) Circ. stress in shell, without stiffening rings

xy = 0.78 ’Rm'tpv X =6.456cm Xy = X| k=0.1
—Ks5-Qk
(56 = G6=—3.104MP3
tpV‘(b + Xl + X2)
L<8R =1
m =
L=16m by = 14.411cm
12K+-Q-R
— 7
o7:= 7 0 Q ) - ; i 67 = 156.484 MPa (4.15.25)
(D + X7 +X
pv 1 2 L’tpv
too high; we need a reinforcement plate of thickness;
= O'Stpv strength ratio:  n:=1 (4.15.29)
12K+-Q-R
— 7
6o i Q m G-, = 67.28MPa (4.15.28)
4(tpV + n«tr)«bl

L«(tpV + n-tr)2
3)

f) Acceptance Criteria

S =1.379x 10°Pa S =2x 10"psi
o7 <1258 =1

4) this section not applicable as t. > 2t 0

pv =

4.15.3.6 - Saddle support, horizontal force given below must be resisted by low point of saddle ( where height = h,)

RV
. 1+ cos(B) —0.5~s1n([3) F. = 5242 % 1()4N h.:=9
. =5, = 9%cm
T — B + B‘SIH(B)COS(B)

Gp, = 38.833 MPa
bh



ANGEL Torispheric Head Design, using (2010 ASME PV Code Section VIil, div. 1, UG-32 Formed
heads and sections, Pressure on Concave Side, Appendix 1-4 rules eq 3

P =1.561x 106Pa E=1 S=2x 104psi
[.D.

])1 = 2R1_pV

O.D.
D, = Dj + 2t D, = 1.435m

. Knuckle radius:
Crown radius:

LCr = lDi LCr =1.36m I = 0'1Di Ijn = 0.136m
E=1Sgiy1 = 20000psi

Appendix 1-4 mandatory Supplemental Design Formulas

Ug-32 does not give equations for a range of crown and knuckle radii; these are found in App 1-4

LCr
<L _10
Tkn
L
1
M= —|3+ |[— M = 1.541
4 I'kn

Minimum shell thickness:
P-L .M
t . =————  t_ . =11.871mm (3)
min= o8 —o2p MM

note: we will need full weld efficiency for the above thickness to be permissible, as per UG-32(b)

this formula is only valid if the following equation is true ( 1-4(a))

t . 'min

TS 0,002 =1

3

=8.729% 10

Lcr
Ccr



ANGEL Torispheric Head Design, using (2010 ASME PV Code Section VIII, div. 2, part 4 rules)
2 nozzle head using standard dimension head DRAFT D. Shuman, LBNL, July12, 2011

4.3.6.1 Torispheric head with same crown and knuckle thickness, standard dimensions.
(a) Step 1, determine |.D. and assume the following:

thickness:
= 930mnt=093cm Sy, = 16700psi 304L, 316L under div 2

crown and knuckle radii:

LCr =1.36m Ijn = 13.6cm

(b) Step 2- Compute the following ratios and check:

L

07<—2<10=1
D

T

an

5 006=1

D
L

20 < —= <2000 =1
t

for all true, continue, otherwise design using part 5 rules

(c) Step 3 calculate:

thickness, this is an iterated value after going through part 4.5.10.1
(openings) further down in the document

0.5D; —
kn
Bip = acos[ : Bip=1.11rad
Ler = Tkn

Lot
= 0, = 0.827rad
Tkn

Oy =
0.5D; —
1~ 'kn
Rp=|————————+n1. if 04 <P
th coS(Bth - q’th) kn th ="t Oh <Bpn =1
0.5D; if >
i q)th Bth q)chBth:O
Ry, =0.703m
(d) Step 4 compute:
kn  Tkn kn (4.3.12)
Cis= ||931| — | -0.086| if — <0.08 — <0.08=0
D; D; D;

1

| Tk T I;
0.692(—11] + 0.605} if Fn >008 KN o6 (4.3.13)

1 i



